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[:>^^!l^ss!Sl 20 a 

[^^a^i^Sl 0 2d 

[^A^^^s] 12 m 
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ia¥Ai#l 1. fiSfAi. SA-)IAi(SJ ES) 2t ig 

2. ^S!AH aSfAH. SA41AH(i! Ee)S S^offe F0¥^ 1 

3. ?|gJ&(i! S gj^S) 



(2J) 

(&i) 



29.000 §! 

20.000 m 

0 g! 

493.000 m 



^A>^ ^ sl^ 9X^. 
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I. 

<=§^^-^ tlBf^a s.^, 

^ ^13^^51 <i^o] ^^^^ i+Bi-\fl s.^, 

£ 11a vfl^l llc^ ^ ^Alc^joil 2]^ 3^>€ 21:^ ^^l"^ 
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€ ^^^^^ ^^]^]^ ^i^ ^ '^^^ S.^, 

:£ 13a ifl^l S. 13cfe ^ ^^<^1 ir)-€- 3^>« ^S.^ el= ^ApJ-^loHA-] 

^ l:ZLe):^c>ieflo]B^-<a^ J^^l^l^ ^-1^ ^ '^^^ M-^\fl :£^c>i 

^. 

100 : ^n^] 105 : ^'S^^li^^ 

110 : ^^}^ 115 : ^ll^€ 

120 : ^]2%^ 200 : ^^^^ 

210 : "^^^^^^ 250 : ^ll^>ci1e|- 

260 : ^]27'}^]^ 270 : ^I3^>i^l2l- 

300 : ^^l^^l^^ 400 : ^1«>1^^ 
500 : c^^^allol^^ 

^ 3^>^ «>S.^ e^H. ^AV^^Hl ^^S, #iH ^Mle>7fl^ 
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:i ^ Sl-M-^ 5. 1«>11 ^^]^ v}si\. :y-o], ^^]^]ac package; 1)7> 

Bl^(2)o11 ^^^^ ^1^1 tfl (pedestal, ^6\] ^^j:^ ^^^<^]^^ , 4^^^ ^^ofl 

47)1 ^^(3. 4. 5. 6)0] avs.^ ejH^] l-^:^^!- 

^. ^ 7fls^ ^^(3)<^1 2iAK>7ll 5]^ el:E.ol] cfltl- 2«o^^s] 

'S-^ ^ Si-^:^.^ 471)2) ^^(3, 4, 5, 6)o) ^^V^ ^A>^ofl ttj-e). 

4«^%M1 t:))^ «]r5.^ e)^S) ^ gj^c)-. 

^el1o)( tray) oil ^I^^1 ^?)^1* ^ <^ sflt:-) (pickup header)^ 

^A].^^)s. o]^^ rf-s-, ti]-:£^) 4?)^)^ ^]?qts\ ^ofl Aj-Bfls ¥^4. 

^o) i^l)7)^)» ^)^ltflo]) ^i-Eil«^l^i 4«ioll ^ 

^ ^^>^ o.^ 2:A>§>o) 4tg-^i:oD d)^ tilrs.^ e)^^ ^^cf. 

711^ «>s.^ 5)15')^)<H) tfl^v e):^^ ^a>ji}.;§o) f^^^iq-. 

^elM-. ^^7)«2)- HVi^^ els. ^^}^^]^, 4«cJ-^<^) c})^ aV^^ B)H.^ 

•^^T-^ ^^^AS. "a^sl-fe ^<^)^ tiVS^ ^^]^]7} ^^^] ^>B)1S ^^)£) 

<H<:>>^ s)soi] c})^ ^ Sife ^;^l^o) 9X^. 

S^. ^^a^cl^)- ii)l?)^)l- ^ ^^<^1^-^)^^1 nl-e). 7)^^01 

^-S-^^l^v*^) <^>Me)- ^^A) 5):B7> ^>^i-^ ^1- 
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zlsIjI, #H.^>^(mold damage), #:^¥^1(mold thickness), #:^zi-(mold 

angle), '^cl ^^l (shoulder length), ^t^zj-C shoulder angle)^^ ^ 

>^>-§-^^, s. 2a<^l 2]:^^ ^ 2b^l £^1^ 

^7]Si\- :^o] «>£^ 3i|)7l^l7> ^^o^;^!^ ^^S. ^l^ltfl ^ofl 
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^^^m^l <^V^e1- ^-^^1 s1.:e.7> 

n^JL, ^-l-^(warpage). #H.^'^i-(mold damage), #^1 ^^l (shoulder 
length), #clz]-(shoulder angle)-^^ ^^HJ"^^ ^^>^ ^ ^fe ^^l^^l 9X^ 

E£ rf=. ^Ej]^ f^2fl^ ti>£^] El:^ ^A}^^]^, £ 3011 5.^1^ H}^ 
^o], 4cfl Hfe ScflS^ 12, 13, 14)1- «^l-g-«l-*^ ^S.^ ^71^1(15)^ ^ 



• 



^^^l^v<^l ^"^1 ^JS-^ ^^m^ ^-^^1 21:e.7> ^# 

^♦^(warpage). ^^^(foot angle). #JE.^-^>(mold damage). ^ 
:^^^l(mold thickness), #:^2l-(mold angle), #1=1 (shoulder length), 
(shoulder angle)-^^ ^^>«J-^* ^ ^^l^^l 9X'^^. 

^^tJ^^l (forming machine)^5il- ;3-^loil ^^sj-ol ><>>-§-«l-7l ^1^^ ^^l^o] 
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^^]^^^s. ^A>^ ^ o>v]e]- «vjE^ e]:E.7> ^fe 

^^>-^^l-<^1 cfl^ 7}^^ o>qsi- 4.^^7> 7}^^c^ S.^^'Sr^] 
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>flt>1^^ ^, -8-71 ^H^^oflA-l al-s.^ sfl^l^l^ 

<^ ^^^^ ^>t:f. 



;^Al-^^l^, ^1^^(105) 5!?-, «]:A>^(110), ^U%^(115). ^12^€(120), 
^^(200). -^I^l ^^1^^(300), ^]o]^^(m), ^#£11 01^^(500)^ i^s^F<:>^ 
^^^^^ 9X^. 

^7] ^ «^ silt;-] ( 105) i^rS^ ^1(100)1- ojJg-Ai^lJi, -g- 

7] ^'^*llt:^(105)<^l ^^^^ ^A>^(110)^ ^i^^^lfe «]:A]-5llolE7> ^^t^ ^cf. 

-^7] ;Hll%€(115)^ ^T-7] -^(400)^1 :^]d]6\] icj-e^- >a-7l ^A>:sa:( 110)6)1 
SA>$>al, -a-71 ^12^^(120)^ ^j-71 ^loi:f(400)^ ^Holl ttl-el- ^'^^ll 
t:-l(105)«>ll "^^^ sfl7l^l(100)<^l 2:A>§>fe ^71 

^ll%^(115) ^ ^2%«(120)^ ^%^-<^l-$-:^(LED)S <^lf^<>l^ 

%<g^^(200)^ -a-71 ^<g«^llcl(105)'^l ^ 
71^1(100)^ <=>]^^S. o>sfloii ^^lsl<>l >^V7l H>£^ 541 7l;^l (100)^1 'i^^ ^'^^ 
c»i ^71 ;HH^^(400)-9LS. £lol ^c]-. 

-8-71 €-*^^^(200)^ ^^'^fl^ -^71 ^<gs;i|T:-l(105)«^l o]^ 
w>£^ i^(i7l;^l(100)2l ^2l-Al7lfe ^^1 Si^ ^|^^7l 

(mold flesh) o]:^^o] ^c^^c]-(200) vfl-¥-S 1:<^7>^1 -^-51 
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^10^^^(400)^ ^7] ^"^^1131 (105)011 <^1^«1-fe ^ 

?1;=^1(100)7> ^^B}-^(gull wing type)^ sfl^l^^l-g nfl >3-7l -?1^1^Mt^^ 

(300)-a.S.^Bl «T:£^ ^7l;^l(l00)7> ^'^^^Hl Jt^^S^i^^ ^^7} ^^S]^ ^1 
1^^(115)<^1 «]:A]-^(nO)^ ^^}^}^^ ^]^^}JL. ^7] ^^mmiOS) 

ofl «^l*s1-fe 2rl)7l^l(100)7> l:Ziel = o^5llolBl-^i(BGA type)^ 

i^l 3rl]7l;^l^ ^1-71 ^^l^Mn^^(300)-5.^-f-El ^S.^ 21)7]^] (100)71- #<^-?l^l 
oil i^^^l-Sa^-^ ^:^7} <^^^^ ^I2%€(120)ol 2ll7lxl(i00)# 

^^71 ;*)H^Ta:(400)^ ^7l #'^^^(200) oil ^J:^^ sf^f]^] 
(100)^ *a^^«^l- ^1-511 ol^^(500)-^S. ^V7l cl>;$5llo] 

^^(500)^ ^7l 01-^^(400) oil 34|7l;^l(100)^ <U 
^^^} ^S.^ 5^71;^! (100)51 "^^^ tq^^ellol^cf. 

ZL^Jl, £^o]] £Als|-;<;l^ ^Si^^ ^7] #<^^^(200)5l ^V-f-oll 
^21^(205)011 ^o] nix] SE^ ^^^7l(mold flesh)^^ ;^l7l«l-7l -91^ oflol 

^^^(air blower)7> ^^l^lfe ^o] wf^^^l-t:!-. 
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^ ^11 ^^1 m^M^i250 . 260 , 270)# S.^^^ '^]^^^ ^-^S., *g^>^ 
^^^(210)^, 71^1 (100)^ ^i^^ my'M^i250)S. ^^sM 

41-71 ;^U7>i^le}-(250)ollAi 3^1171^1(100)^ ^"^^ «^4H «:<^£l:£^ e>ji, 

£ 7ofl w>5^. «>:£^ 3fl7l^l(100)5l ^ ^13^^^ 9§^-^ :^]2 

7>nllel-(260)S. ^^bI-o^ -S-71 ;^l27HleK260)<^lAi s||7l;<l (lOO)sl ^U^^ 

(100)^ ^12^^ ^14^^^ ^^-^ ^l37>cll5l-(270)^ ^^Sl-c^ 4^7] >«fl37l-Dll5^. 

(270)oil^i «>:£^1 5fl7i^i(ioo)^ ;^12^^ ^ ^H^^^ *^4>«5l ^4. 

^fl^l ^l37>tiil5l-(250. 260, 270)^1 ^o]^ z]-z]- ^^§1-71 
vll^l ^l3^ol2:^^c]-(255, 265, 275)ol ^^]^o] o^^cfl, ;*111 ^x] 

^13^013:^^^(255, 265, 275)^, Sl-f^K280)^ ^^<^1 ^^^^ 7}o]B. 
(256, 266, 276)2f, >*7l 7>olHBll<a(256 , 266 , 276)^ m ^^1 ^I37l-nll5f 

(250, 260, 270)» W oi:g.Al7l£^ >^7l ;^ll tfl^l ;^l37l-tilleK250. 260, 270)^ 
^^S. ^^J^ 7>o]^^5^|olE(257. 267, 277) ^, ^7] 7}^]^ #Sll<5lM(257, 
267, 277)» >^7l 7H JE. 511 <g( 256 , 266 , 276)ofl Jl^^]^ ^ll ifl^l ^l37>pljel-(250, 
260, 270)^ ^^1* JI^SV^ 31^^^(278)^ ^^^■<^ ^^^^^ ^4. 

oH, :£ 4ofl^ ^3^<^1S^^^(275)S1 J1^^^(278)^V H^^l^l^H ^^M- 
^11^<^1 2:^^^(255) ^ ^12^0] ^^^^(276)^ Jl^^^^ ^7l m^^]2:^'^^ 
^(275)21 Jl^ ^^(278)321- ^2:5. Sl^l SJcf. >^7l JL^^^(278)'& 7}o] 
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7> 91^, ^7] ^M-AK^l:£Ai)* q-A>^^^ o.s>«j , ^7] 7>o] 

7] ^'^n^o^ao5)'^] s^n ^^^^ sfi^i^idoo^i >c-i^o^ ^7i 

^imnfle|-(250)S. ^^^^ ^ll^'S-^^^^(221, 222)3f, ^7] ^Sl^ n^]^]^ 
^U^^ ^ ^13^^51 9^^-^ ^l27Hle|-(260)S. ^12^>^^^^ 

^(231-237) ^, ^fl?];^] (100)^] ;Hl2#^ ^ ^14^^^ ^^i^} 

^13?>^]2}(270)S ^^^Vfe ^13-^^1-^^^^(241-245)-^^ '^l^'^^ 9X^. 

«^H,^^7l ;*ill<^>a-^^-^^(221, 222)34, 2^ ^1-^^^^(231-237) ^, 
^13^^1-^^^^(241-245)^1 ^«il vfl^l ;^l37>'3lle}-(250, 260, 270)^ ^^S}^ 

izj) 71 ^1(10)21 o^^o] A-]^ ia:x>sl-;^l ^5.^ £)c>l ^rf. 

iiel:n.. ^^71 ;«lll«^>^i-^^^^(221, 222)^ :£ 8<H1 S^^]^ w]-^ ^o] ^ ^7] 
^'^n^MlOS)^] '=>]^^}^ 3^^1^1(100)21 >5l^o^ <g>^^ ;H12^A1- 

71^(222)5. ^VaV^'.It'I^ ;^ll^A>7l ^(221)4, ^^71 ;qil«>A>7l^(221)oll>| ^^}^ 
c^^^ c^-^l ^Il7>nl]5l-(250)S. «]:A>Al7lfe ^2^A>7l#(222)S. o]^c>\7^ ojcj.. 

afl:, ;Hl2^^^^^^(231-237)^ £ 9ofl £^1:^ tiV^q. ^o] , ^7] ^<^n 
i:^(105)ofl <^l-^sl-fe 2|) 71 ;^1 (100)21 ^U^^ ^ ^13^^21 <:§^^ 

^ ^I2^z]-=H]^(233. 234)^S. 2]-z]- aVAVAl^l^ ^13 ^ ^l4«>A>7l#(231, 
232)54, >^i-7l ;H13 ^ ^14«]:A>71#(231, 232)ollAi z^-z^- ti>A>^ /Hll#^ ^ ^13#^ 
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^ ^]3^^^=B\^i235)^S. «}:A>Al7l^ ^ /Hl2^z]-H 5^^(233. 234)32f, 

^ ^12^21-^21^(233, 234)<^l^i z^-z]" ^^^}^ "i^-^ ^^^^"^ ^]5^^}7] 
^(236)5. «1:A>S}^ ^13^4^21^(235)52}-, ^l3^zl-^2l^(235)oll^i ^^^^ 

;Hl6^A>7l^(237)S «>A>s?l-^ ;H15«]:A>71^(236) ^. ^7] ^]5^>^}7]M236) 
oil^l «>A>:S T^Al >il27>i3ll2}-(260)S ^>««H?lfe ^16«]:A>71^(237)S. «^l^o:i 

a, ;^13<^^>^^^^(241~245)^ :£ IQoll ^*^1 . ^ 'S^flt^i (105) 

ofl <^1^*>^ 4^1^1(100)51 ;?112^^ ^ ;^14^^21 c^^-^ ^ 

7ll52]zl-^5l^(243, 244)-^S zl-^l" ^VAHT'lfe ^ m'^^}^-B:i241, 242)^4 , 
>^V7l ;^17 ^ ^18«}:^>71#(241. 242)<^l^i ^J:^}^ ;^12#^ ^ ^l4#^^ 4^1 
;m6^4SSl^(245)^ ^AMT-lfe >ll4 ^ ^15^^1-^21^(243, 244) ^, ^7] 
^ ;^l52j 21-^21 ^(243, 244)«^1^i ^^}^ ^^^^ ^^^^H ^13^1-^)1 2l-( 270 )S. «}-a>a1 
7lfe ;^16^2]-S2l^(245)-^S. «^l^ol^ ^cf. 

oH. ^7] m tll;^l ^I6^zl-S2l^^ a^ofl «>A>^^(c^l» #ol, <&^t'l^ 
^^)"=>1 Sjol ^0.13^, >^7] m ^^1 ^16^21-^21^ cflAlo]] «}:A>7l^^ AV-g-Sj-c^S. 
2jzl-S5l2^^ A>-§-^ ^jq- ^<U^ S.^Mr ^ Xl4. 

^ ^'"^HHl ^tt «^^>^^^^(210)^ £ 11a ifl^l S. 

llc<Hl iA]^ «>s»f :^ol, ^«g«fli:-l (105)0)1 ^]^^^ ^3E^ Bfl 71^1 (100) 

^ ^-l^sl >il27>tillel-(260)S ^^Sj-fe ^ll*^^^^^ia:(621, 622)4. ^^-^l 

«V£^ sfl^-l^lsl ^ ^13#^^ ^^^sl-ol ;H137'1-Dilel-(270)S. 
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^ 9§^-^ ■^^^^<^ ^ll^'l-Dflef (250)5. ^^el-fe ^I3*g>8-^^^^(641~648)-^^ 

nelJi, >S-7l ;Hll'^^^^^^(621. 622)^ i lla<:>fl w>i). ^o] , >g- 

^^1-71^(622)5. «>A>Al7'lfe /Hll«l:A>7l^(621)i}-, >a-7l ;^l^A>7l^(621)ol]>««i «1:A> 
^ ^l2^1-tflel-(260)S. ^A>A]7l^ /5112«]:A>71 ^(622)5. c>l^<^;?l $X^. 

;'ll2<^>^^^-r^(631~635)^ S. llbofl S.^]^ u>:^ ^o] , ^V7l 
^^li:-! (105)011 2l«il ol^^sl-^ «V£^ s|) 71 ;^1 (100)21 ^ll#^ ^ ^iS^^^l <^>^> 

^ ^ ;^12^ 4^51 #(633, 634)^S. ^^>^l7lfe ;^13 ^ ^14«]:A>7-1^(631, 

632)32}-, ^7l >113 ^ ^l4ti]:A>7l^(631, 632)o1lAi z^zl" ^^}^ ^ ^13#^ 

^ ^I3^zl-^B1#(635).^5. ^A>Al7l^ ;t)ll ^ ^I2^zl-S.5l#(633, 634) 

^, ^7l ;Hll ^ ^I2^zl-S2l#(633, 634)olMi ^^>^ ^^^«1-^ ^13^> 

tillBl-(270)S. «>Al-Al7lfe m^^^^^(635)^S. <^]^^7^ 9X^. 

SE. >I|3*^^^^^^(641~648)^ S. Uc^] ^^]^ w}^ ^^1 , ^«^5|1t-1 
(105)«H1 ^W^^ 2fl7l^l(100)^ ^12^^ ^ ^14^^21 

^ ^18^>»>>71^(643, 644)5. zl-zl- ^VaI-aI?!^ ;Hl5 ^ ^l6^Al-7l#(641, 642) 
^. ^71 ;H15 ^ ^16«>A>71^(641, 642)'^1A1 ^]2^^ ^ ^H^^^l <^>a-^ 

4^1 ;«114 ^ >ll5^zl-^5l#(645, 646)-^5. «>A>Al7lfe ^7 ^ >ll8^A>7l^(643. 
644)4. ^71 m ^ >fl8«>A>7l^(643, 644)<HlAi «>a>:^ ;«fl2#^ ^ ^H^^^l «^ 
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^1 ^ ^15^ 2]-^ 51 ^(645. 646)^l>^i ^>^>^ '^^^^ ;»fl7^2l-ie|^ 

(648)^S. aVAVAl^l^ ;ql6^ 4^21 ^(647) ^, 46^4^2l^(647)«^l>H «>a> 

^^-11*1 ^^^^ ig-c^-. 

BlJBS] ^A>7> Al^l-sl^ ^'3*llc-l(l05)7> tiVS^ 2l|?l^l(100)» 

ZLejji, >^7l ^H-^^(400)^ ^^1 ^1-^1 300) ^S.^Bl ^IrS.^ ixfl^l 
^1(100)7> €<^-?1^1o|l S.^s->^4^ ^^s]^ xtlli^^(ii5) £fe ^]2%% 

^, ;HH^^(400)^ ^<gs^|c^(105)<^l 

^ J^7l^l(100)7> ^-^Bl-^^l a}:iE.;Sj) 2fl7];^lol^ ^i-7l 115)0] %^ 

i^7l;^l(l00)7> -i-zLe]:E.o]i]io]B]-<ao^ ti>£.^ ^^^71 ;*]l2^^(120)ol 

n^-el-Ai. ^^El-«a2l «vs.^ s?|7l^]7> #«^^^Hi £ii:§>7ll 5)^ ^li^€ 
(115)ol «]:A>^(110)<^1 2:A>sl7ll s\o], sfl7l^](l00) ^^o] o^^ji :z 
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^^(120)0] sfl ^1^1(100)0)1 2:A>Sl-7ll SlcH, ^VS-^ 2fl7l^l(lOO) 

'^l li-*^V^l7fl 

o]x^, tii-s.^ 5^71^1 (100)7> «^1-^«1-^ '=>>2fl<^l 1:^^^(200) 

ol >^7l «>£^ irll7l^l(100)5l ;<-l^ ^ #^sl ^^-^ ^H^^ 
(400)^S #^S>Jl. ^H^c3-(4oo)^ >^7l «:^^^(200)-^^^E] <^ 

^^^» x:! ^#511 01^^(500)^5. ^7l iq^#5l|<^l^^(500)^ 

^(400)^^-f-Bl S^^^<=>> ^'^«flt:-l(105)<>ll ^«ll '^]^^}^ 

471^1(100)51 y^]^ ^ ^1^^ cl^$Sllo]^rl-. 

^1-71 €<^^^(200)oim ^1-^^^^(210)011 ^«fl ^£^1 sfl 

71^1(100)^1 ^-1^ ^ €^§>7l 7H11 vfl;<l ;^l3^1-t^lel-(250, 260, 270)71- 

T^«1^<=>1 9X^n, ^^7l ifl;<l 3noilel.(250. 260, 270)^ ^^1* 
^ ^•atl-jE.S., oi^oflAi^ ;*ll3?>^el-(270)^ ^<^1S S^sl-fe ^^-^ ^]S. ^o] 

^71 >ll37>nllel-(270)sl ^o]^ 2i^^7] ^n^^^, ^^-1 JL^^^(278)^ 2: 
^bV^ ^13^1- oil el-(270)7> ^«1- <^l-i-7l-^M^ ^ cl-^ >ll3^>^lel-(270)^ 'S^S. ^ 
7>ol:=^B)lo]e(277)^ 7>o] = 5ll^(276)# itl-el- ^^S. ^el-olx^A]^ my'M 
el-(270)^ ^o]* 2i^nJL, ^7] 51^^^(278)* 3^^^<^ mn^Mi270)m 31 
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^^"^ m ^^1 m^M^(250. 260, 270)S ^^sr>^ 8 ifl^l :£ 10^ 

:£ 8ofl «T-^ ^'S^l 1^-1 ( 105) si«fl <^l-^*Ffe ^s.^ ^^?] 

^1(100)^ ^-1^^ '^^'^l ^ll^>^W^(221)o11'H ^^>^<^ ;^12^A>71 ^(222)3. 
s)j7, >^7l ;Hll«>A>7l^(221)ofl-»-i i^5'l;^l(l00)^ ^-1^2^ ^g-g-o] 

7l ;*ll2«}:A>7l^(222)o1lAi i^:A>s1o1 ;5lll7'>tille^-(250)S. ^^^^il nj-^l- ^U^V^lsl- 
(250) «>£^1 ^71^1(100)^ ^-1^21 ^'^^ ^ ^711 ^rf. 

^ 5j)7l^](100)^ ^ ^13^^^ ^^^^ ^13 ^ ;^l4ti]:A>7l^(231, 232)<^l^i 

ti>A>s1o1 ^ /«fl2^z^-Sel^(233. 234)-^S. ^^s^ji, ^13 ^ ^l4^A>7l^ 

(231, 232)oll^i ^^}^ 5^^1^1(100)51 ;^11^^ ^ ^13^^^ ^^>'=>1 

;^ll ^ ^^12^2^- a 51^(233, 234)«^l>«'i ^a>s1<H ;^fl3^ ^l-S 51^(235).^^ 

^^7] m ^ ^I2^zl-HE1^(233, 234)«^l'^i ^^}^ ^S.^ s^^l^KlOO)^ 
^ ^13^^31 cg^i-^ ^l3^zl-Sel^(235)ofl^i ^l5«]:A>7l^(236)S. 
^^SlJl, >a-7l ^l3^zl-S.el^(235)oll'^i ^^^^ :*fl5^A>7l^(236)<^l>»-i 
7n6«}->«'>7l#(237)S. 

^7] ;*ll5«>A>7l^(236)<HlAi ^A>:^ c^^^ m'^^\^-ti227)<^]>^^ ^A>£)ol 
^]29}^]s:^(260)S. ^^^^] v^^. ^12^>'^ 2^(260)^ 7l;=^UlOO)^ ^ll#^ 

^ m^^^ ^^^^ 4^ ^^1 
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# 



sfl7l;=^l(100)^ ^12^^ ^ ^I4#^2l <^>^^ ;H17 ^ ^18^^1-71^(241. 242)<^lAi 
A>slol ;*114 ^ ;^l5^zl-sel^(243, 244)^S. ^^^JL, -^7] :^]7 ^ ^18^>^>71^ 
(241. 242)<^Mi ^^}^ i^ll^l^KlOO)^ ^12^^ ^ ^14#^^ '^^^ >ll4 ^ 

;^l5^z^-se|<2^(243 . 244)«^lAi ^A>£)o1 m^^^^^i245)^S. 

^7] >fl4 ^ ^I5^zl-se)^(243, 244)ollAi ti>A>:^ ;*ll6^zl- = El# 

(245)<HlAi ^^^sjo^ ^l3?V'^el-(270)S. ^^^<:>11 ^-^l- ^l3^Hlel-(270)^ ^ 

71^1(100)^ ^12#^ ^ ^14#^^ '^^1-^ ^;^1 

ttl-^^i, ^^^lt-l(l05)«^l ^^ol-^sl-fe 34l7'l;^l(l00)7> ^^El-<a 

^ 2jl7l^l<^ ^-f^l^ ;^im ^1^1- (250)011 ^-sfl ^^1-^ £ 12a«^l 3^^! 

^ u>sl- ^o] 2|1 71^1 (100) 21 ^-1^^ ^-S-^1 ^I27l-nfl5l-(260)<^l ^^11 

12boll ^°1 3^^1^1(100)^ ^ll#^ ^ ^13^ 

'^^^^ ^^t!- ^^<^1 =1^. ^I3n^l5l-(270)ofl ci^-i: S. 12co11 

S.'^l^ ^"^l ^S-^ Bfl^l^KlOO)^ ^12#^ ^ ^14^^^ -^-^^^ 

ol ^cf. 

^'^^t:-1(105)«^1 ^^^l-^^l-fe ^5.^ 3il)7lX|(ioo)7> l-iiBl:^<H 
5{|oiBl-<a5l yvs^^l] 2i)7l;^l^ ^-f^Hl^ ;^1 1^1-^1 e}-(250)<>11 ^Itfl S. 
13aoll ^<^1 ^S.^ 71^1 (100)^ ^-1^^ *§^<^1 ^JI, ^12^^111 el- 

(260)«^1 Ircg.^ c^^^ S. ISboll S.''"!^ ^S.^ sfl7l>^1(100)^ >Hl 

^ ^13^^51 <^>g-^ ^-^^^ ^>a-<^l ^I37'l-Dllel-(270)<^1 ^«fl 
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^■B: S. 13c<^l ^o] 2fl 71^1 (100)21 ^]2^^ ^ ^14#^21 

^ ^^^^ 9^^^] 

(100)^ ^-1^ ^ ^11 ^^1 my'}^W250, 260, 270)5. ^^t]-^ ij- 

£ 11a £ llb# %3^^^ 

£ lla«^l JE-A]^ t3>sq. :^o], :^<as^]T:-l (105)^1 '^l-^^^V^ ^S-^ 4 

(100)21 ;^-1^2] c^^-^ ^ll^A>7l^(621)^ ^12«]:A>71^(622)<^1 ^^tfl ^V^js 
til:A>£]ol ;5ll2^>i^lel-(260)S. trj-e}- ^1-71 ^I2n^l2l-(260)fe Jfl^l;^] 

(100)21 ;^i^2l ^ ^7\] ^4. 

atb, iiboil :£Al€ ^av^q- ^o] , :^<^sfli:-i(io5)oll <^1-^§>^ ^ 

S.^ E}] 71^1 (100)21 /HU#^ ^ ^13^^21 ;H13 ^ ^14«}:A>71 ^(631, 632)4 

Tin ^ ;*n2^ 21-^21^(633, 634)<H1 2l«fl ^^}s\o] ^13^ el #(635)^3. ^^s) 
al, ;*{|3^z1-SSl^(635)<^1>H sfl^l ^1(100)21 ^Il#^ ^ /«fl3#^2l <g 

>^i-ol ^>^^£lo1 7Hl3^>tiflel-(270)S. ^^^<^1 -^7] ^l3^>^le1-(270)^ n 

(100)21 m^"^ ^ ^13^^21 c^^-^ ^ 9XA 

s. llc^il S-^m «>21- ^<^1, ^"^^llti-Kios)"^! 21^ o].^s)-^ 
^ Bfl^l ^1(100) 21 ;H12#^ ^ ;*114#^21 <^^o] ^ ^16^A>71^(641, 642)4. 
^17 ^ ;<fl8«>>^>:H^(643 . 644) ^. ^ ^1 5^1 4^21^(645 . 646)«^ 
^A}^d\ ;Hl6^z1-^Bl't(647)-^S. ^^3^Jl, -^1-71 ^16^21-= 51 ^(647)^ ^71 m 
^ >«fl52)2l-S 51^(645 , 646)<^lA-1 tiVA},^ cg-g-^ ^^^Sl-c^ ^l7^z1-S5l^(648).^S. 
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(100)^ ^12#^ ^ ^14#^^ <^>S-^ ^-^g^ ^ 9X7\] 

n^-e^-^i, ^«3^T:-](i05)<:>fl ^^<^l-&«m "^^^ 3^7l^l(100)7> ^^e^-^ 
^S.^ ^y']^]"^ ^-?-<^lfe ;«ll27l-^e?-(260)ofl t*^^ "^g-S"^ S. 12aofl S.^] 

^ u}«2f ^o] til-s.^ ii|]7'ly^l(100)^ ^-1^^ *^^<5l ^l3^>i^2K270)oll 

^-^^^ 12b<^l «>5>}- ^o] «>:£^ 2||7l;^l(lOO)s1 ^ ;5fl3^ 

'g^i-^ -^A^^ c^^o] >lll7'l-allel-(250)o11 S. 12co11 

til-sq- ^o] «>:£^] j^5'l;^UlOO)^ ^12#^ ^ ^]4^^-Sl ^^^^ 

^1131(105)^1 ^«il ^^^1*5:>^ ^i^^ i^7l^l(100)7> l:Z15:|:^ol 

£lloiEl-<as1 5^7l^l<g ^-T-^^im ^l27Hle1-(260)o11 <^>a-^ £. 

ISa^ll :^^]^ ti>^ ^<^1 ^5.^ 34171^1(100)^ :^-l^^ 3^Jl, ^l37}nne}- 

(270)011 S. 13b«>ll Sl^]^ ^c>1 471^1(100)^ ^11 

^ ^13^^^ 9^^-^ 9^^^] s)t^, ;tfll7>tjfle1-(250)o11 <^ 

£ ISc^Hl S-^m ^'=>1 3^71^1(100)21 ;ql2#^ ^ ^14^^21 

^ ^^^^ 

^^I'^'^IH #5^^ ^ 34l7lxl» :^<^^ >^BJ1 
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$X-^ o>q2^. e)^7]. JluI|.7> Sicf. 

(warpage). #t^^( shoulder), ^S<>3-i-(footangle)-^^ ^A>-sj-s.^6il tfl^ 
^^>7> 7}^^ o>qe^- ^El] 7l#oii ^^^^ ^^>^^H1 til^ 
(160imnX160imnX650iiiin <^lSl-)7> 7>^Sl-Q^ ^^S> 
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m 



^l-efl'^l^^^ i^s^Vo^ ^A^€ 3^>€ ^£^1 s1:= ^A>^^1. 
[^^t 2] 

(gull wing type)^ s^^l^lo]^ .^i-7l %^ Si^}t}S.^ ^]<>\^31, 

^7] ^^mT^^o\] ^W^^ 2fl^l^l7> l-ziel^o]B{|oiEl-«a(BGA 

[^^•^ 3] 
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^1 1 •^<^1 ^^^i, 

[^^«^ 4] 

^1 3 ^ol^i, 

^12 ^ ;^l37Hle1-* S.^^<^ ^^^^ ^^^^^ sl-fe 
^7l ^V^le^-^ S^^V^ ^olS^^^*^! 
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JL^^^-^ T^^^^ ^^^^ 3^>^ BiH. 

[^^^ 7] 

8] 

^1 7 *^oil 

^■1^^ ^ar^l-^H ^U^V^el-^ 1711 o]^^o] ti]-A]-7l^# S.^«> 

<^ ^^^^ 3^>€ ^:£^1 21:^ ^^>^^1. 

9] 

^1 7 *j-oll ^o^Ai. 

>*7l >1I2 ^ ^13<^^^^^^^, ^71 ^<a«llT3l'>ll 2l«ll oj-^s].^ 

7l;^l^ cfl^Sl-^ ^A>Al7lfe 2711^ ^A>7l^ ^, ^7l 271151 

a>A>7l^ofl o]tfl z^-z]- tiVA>^ ^^^SH ^12 ^ ;Hl3nDlle}-S. ^^t]-^ 

1711 <^K>^ ^2l-S2lf^^ 5L^S^<^ ^^1^^ Sl-fe 3x>^ «>S.^ BiH. 
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I^^-^ 10] 

^1 1 ^<^] 9X^^^. ■ 

ifl^^ ^sj-^^ -e-al^<=>l ^-1 9X^ ^^i-^s. sr|-^ 3^>€ 

111 

€*^^^4. ^^£^1 ^^l^l^^^m ^M^>^ ^^Ri-^l^^sj-, ^7] ^^1 

^^S.^ ^, ^H^T^^^^l^i ^^1^1^ 

<^ ^^^^ 2^}% ^^}^^^]. 
12] 
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